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              NCERT Solutions for Class-XII Math 
                          
                                                         Chapter-5 
                         Exercise- Miscellaneous 

NCERT Math Class 12 
 

1. Differentiate w.r.t. x the function (3x2 – 9x + 5)9 

1. Let , therefore, 

  

  

 
2. Differentiate w.r.t. x the function sin3 x + cos6 x 
2. Let y = sin3 x + cos6 x 

Differentiating both sides with respect to x 

∴  ∵ ] 

  

= 3 sin2 x × cos x + 6 cos5 x × (-sin x) 
= 3 sin x cos x (sin x – 2 cos4 x) 

 ∴  = 3 sin x cos x (sin x – 2 cos4 x) 

 
3. Differentiate w.r.t. x the function (5x)3cos 2x 
3. Let , taking  on both sides  

  

Therefore,  

  

  

 
4. Differentiate w.r.t. x the function  

( )923 9 5y x x= - +

( ) ( ) ( ) ( )
8 82 2 29 3 9 5 3 9 5 9 3 9 5 6 9dy dx x x x x x x

dx dx
= - + × - + = - + × -

( ) ( )
8227 3 9 5 2 3x x x= - + × -

( )3 6(sin ) cosdy d dx x
dx dx dx

= + (sin ) cos  & (cos ) sind dx x x x
dx dx

= = -

2 53sin (sin ) 6cos (cos )d dx x x x
dx dx

= ´ + ´

dy
dx

3cos2(5 ) xy x= log
3cos2log log(5 ) 3cos 2 log5xy x x x= = ×

1 3cos 2 log5 log 5 3cos 2dy d dx x x x
y dx dx dx

= × + ×

( )13cos2 5 log5 3 sin2
5

dy y x x x
dx x

éÞ = × × + × -êë

3cos 2 cos 2 2sin 2 log53(5 ) xdy x x xx
dx x

-é ùÞ = ê úë û

( )–1 ,  0    1sin x x x£ £
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4. Let y =  

Differentiating both sides with respect to x, we get 
Using chain rule we get 

  

⇒  

⇒  

⇒  

⇒  

∴  

 

5. Differentiate w.r.t. x the function  

5. Let , therefore, 

 

 

 

 

6. Differentiate w.r.t. x the function  

( )–1 ,  0    1sin x x x£ £

( )1  dy d sin x x
dx dx

-=

( )
( )2

1

1

dy d x x
dx dxx x

= ´
-

3 1
2 2

3 3

1 1 3
21 1

dy d x x
dx dxx x

æ ö
= ´ = ´ç ÷ç ÷- -è ø

3

3

2 1

dy x
dx x

=
-

3
3
2 1

dy x
dx x

=
-

3
3
2 1

dy x
dx x

=
-

1cos , 2 2
2 7

x
x

-

- < <
+

1
2cos

2 7

x

y
x

-

=
+

1 1

2

cos 2 7 2 7 cos
2 2

( 2 7)

x d d xx xdy dx dx
dx x

- -× + - +
=

+

1
2

1 1 1cos 2 2 7
2 22 2 7

1
2

2 7

x x
x x

x

- -é ù× × - + ×ê ú+ë û æ ö- ç ÷
è ø=

+

( )

1
1 2

2

2

1 1cos 2 7 cos 4 2 72 2 7 4 ( ) 2
2 7 2 7 2 7 4

x xx x xx x
x x x x

-
-× + + × - + ++ -

= =
+ + + -

1 1 sin 1 sincot ,0
21 sin 1 sin

x x x
x x

- æ ö+ + - p
< <ç ÷ç ÷+ - -è ø
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6. Let y =  

  

  

  

⇒  

Substituting the value of  in y. 

∴ y =  

⇒ y = x/2 
Differentiating both sides with respect to x, we get 

  

∴  

 
7. Differentiate w.r.t. x the function  

7. Let , taking log on both sides 

  
Therefore, 

  

  

  

8. Differentiate w.r.t. x the function cos (a cos x + b sin x), for some constant a and b. 
8. Let y = cos (a cos x + b sin x) 

1 1 sin 1 sincot ,0
21 sin 1 sin

x x x
x x

- æ ö+ + - p
< <ç ÷ç ÷+ - -è ø

( )
( )( )

2
1 sin 1 sin1 sin 1 sin

1 sin 1 sin 1 sin 1 sin 1 sin 1 sin

x xx x
x x x x x x

+ + -+ + -
=

+ - - + - - + - -

( ) ( )( )
( )( )

(1 sin ) 1 sin 2 1 sin 1 sin1 sin 1 sin
1 sin 1 sin1 sin 1 sin

x x x xx x
x xx x

+ + - + - ++ + -
=

+ -+ - -

21 sin 1 sin 2 2 1
2sin1 sin 1 sin

x x sin x
xx x

+ + - + -
=

+ - -
221 sin 1 sin 1 cos 2 cot

sin 21 sin 1 sin 2sin cos
2 2

xcosx x x x
x xxx x

+ + - +
= = =

+ - -

1 sin 1 sin cot
21 sin 1 sin

x x x
x x

+ + -
=

+ - -

1 cot
2
xcot- æ ö

ç ÷
è ø

( )1
2

dy d x
dx dx

=

1
2

dy
dx

=

log(log ) , 1xx x >
log(log ) xy x=

( )loglog log(log ) log log logxy x x x= = ×

( ) ( )1 log log log log log logdy d dx x x x
y dx dx dx

= × + ×

( )1 1 1log log log
log

dy y x x
dx x x x

é ù
Þ = × × + ×ê ú

ë û

( )log 1 log log
(log ) x xdy x

dx x
é + ù

Þ = ê ú
ë û
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a and b are some constants 
y = cos (a cos x + b sin x) 
Differentiating both sides with respect to x, we get 
Using chain rule 

⇒   

⇒   

⇒  

∴  

 
 

9. Differentiate w.r.t. x the function  

9. Let , taking log on both sides 
Therefore, 

  

  

  

  

  

 
10. Differentiate w.r.t. x the function xx + xa + ax + aa, for some fixed a > 0 and x > 0 
10. Let y = xx + xa + ax + aa, for some fixed a > 0 and x > 0 

And let xx = u, xa = v, ax = w and aa = s 
Then y = u + v + w + s 

∴                                   ………………………..(I) 

Now, 
u = xx 
Taking logarithm both sides, we get 
log u = log xx  

cos(a cos sin )dy d x b x
dx dx

= +

sin( cos sin ) ( cos sin )dy da x b x a x b x
dx dx

= - + ´ +

( )sin( cos sin )  sin cosdy a x b x a x b x
dx

= - + ´ é - + ùë û

( ) ( )sin cos sin cos sindy a x b x a x b x
dx

= - ´ +

( )   –   ( ) 3  –   ,
4 4

sin x cos xsin x cos x xp p
< <

( )sin cos(sin cos ) x xy x x -= -

( ) ( ) ( )1 sin cos log sin cos log sin cosdy dx x x x x x
y dx dx

= - × - + - ×

( )sin cosd x x
dx

-

dy y
dx

Þ =

( ) ( )
( ) ( )( )cos sin

sin cos log sin cos cos sin  
sin cos
x x

x x x x x x
x x

é ù+
- × + - +ê ú

-ê úë û

( ) ( ) ( )sin cos(sin cos ) cos sin 1 log cos sinx xdy x x x x x x
dx

-Þ = - + é + - ùë û

dy du dv dw ds
dx dx dx dx dx

= + + +
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⇒ log u = x log x 
Differentiating both sides w.r.t. x 

  

⇒  

⇒                          ……………………….(II) 

v = xa 
Differentiating both sides with respect to x 

  

⇒                                                      …………………………… (III) 

w = ax 
Taking logarithm both sides  
log w = log ax 
log w = x log a 
Differentiating both sides with respect to x 

  

⇒  

⇒                                                 ………………………………..(IV) 

s = aa 
Differentiating both sides with respect to x 

                                                             ………………………………….(V) 

Putting (II), (III), (IV) and (V) in (I) 

  

∴  

 
11. Differentiate w.r.t. x the function , for x > 3 

11. Let  and  therefore,  
Differentiating with respect to , we have 

( ) ( )1 log logdu d dx x x x
u dx dx dx

= ´ + ´

1logdu u x x
dx x

é ù= + ´ê úë û

[ ] ( )log 1 1 logx xdu x x x x
dx

= + = +

( )adv d x
dx dx

=

1adv ax
dx

-=

( )1 logdw da x
w dx dx

= ´

logdw w a
dx

=

logxdw a a
dx

=

0ds
dx

=

1(1 log ) log 0x a xdy x x ax a a
dx

-= + + + +

( ) 1 1 log  logx a xdy x x a x a a
dx

-= + + +

2 23 ( 3)x xx x- + -
2 3xu x -=

2
( 3)xv x= - y u v= +

x
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Here, , taking log on both sides 
, therefore, 

  

  

  

  

and, , taking log on both sides , therefore, 

  

  

  

Putting the value of  from (2) and value of  from (3) in equation (1), we have  

  

 

12. Find , if y = 12 (1 – cos t), x = 10 (t – sin t),  

12. To find  we need to find out and  

So,  

Given, y = 12 (1 – cos t) and x = 10 (t – sin t) 
x = 10 (t – sin t) 
Differentiating with respect to t. 

  

dy du dv
dx dx dx

= +

2 3xu x -=

( )2log 3 logu x x= -

( ) ( )2 21 3 log log 3du d dx x x x
u dx dx dx

= - × + × -

( )2 13 log 2x x x
x

= - × + ×

2 23 2 logdu x x xu
dx x

é ù- +
= ê ú

ë û

( )2 2
2 2

3 4 2 23 2 log 3 2 logx xdu x x xx x x x x
dx x

- -é ù- +
= = - + …ê ú

ë û
2

( 3)xv x= - ( )2log log 3v x x= -

( ) ( )2 21 log 3 log 3dv d dx x x x
v dx dx dx

= × - + - ×

( ) ( )
2

2 1 log 3 2 2 log 3
3 3

xx x x x x
x x

= × + - × = + × -
- -

( ) ( ) ( )
2

2 2

2 log 3 ( 3) 2 log 3  3
3 3

xdv x xv x x x x x
dx x x

é ù é ù
= + × - = - + × - …ê ú ê ú- -ë û ë û

du
dx

dv
dx

( ) ( )
2 2

2
4 2 23 2 log ( 3) 2 log 3

3
x xdy xx x x x x x x

dx x
- é ù

= - + + - + × -ê ú-ë û

dy
dx 2 2

tp p
- < <

dy
dx

 dx
dt

dy
dt

dy
dy dt

dxdx
dt

=

( )10 sindx d t t
dt dt
= é - ùë û
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⇒  

y = 12 (1 – cos t) 
Differentiating with respect to t. 

   

⇒  

∴  

∴  

 

13. Find , if  , 0 < x < 1 

13. Here, , therefore 

  

  

  

  

 

14. If  for , – 1 < x < 1, prove that  

14. Given,  

  
Now, squaring both sides, we get 

⇒  

⇒  
⇒ x2 + x2y = y2 + y2x 
⇒ x2 – y2 = xy2 – x2y 

( ) ( )10 sin 10 1 cosdx d t t t
dt dt
= ´ - = -

( )12 1 cosdy d t
dt dt

= é - ùë û

( ) ( )12 1 cos 12 0 sin 12sindy d t t t
dt dt
= ´ - = ´ é - - ù =ë û

( ) 2

12 2sin cos12sin 62 2 cot
10 1 cos 5 210 2  

2

dy t t
dy t tdt

dx tdx t sin
dt

´
= = = =

- ´

6 cot
5 2

dy t
dx

=

dy
dx

2–1 –1 1y sin x in xs= + -

1 1 2sin sin 1y x x- -= + -

1 1 2sin sin 1dy d dx x
dx dx dx

- -= + -

( )
2

2 2
2

1 1 1
1 1 1

dy d x
dx dxx x

Þ = + -
- - -

( )2
2 2

1 1 1 1
1 2 1

dy d x
dx x dxx x

Þ = + × -
- -

( )
2 2 2 2

1 1 1 1 12 0
1 2 1 1 1

dy x
dx xx x x x

Þ = + × - = - =
- - - -

1    1    0 ,x y y x+ + + = 2
1

(1 )
dy
dx x

= -
+

1 1 0x y y x+ + + =

1  1x y y x+ =- +

( ) ( )2 2
1 1x y y x+ = - +

( ) ( )2 21 1x y y x+ = +
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⇒ (x + y)(x – y) = xy (y – x) 
⇒ x + y = –xy 
⇒ y + xy = –x 
⇒ y (1 + x) = –x 

⇒  

Differentiating both sides with respect to x, we get 

  

Using Quotient Rule  

  

∴   

Hence, Proved 
 

15. If (x – a)2 + (y – b)2 = c2, for some c > 0, prove that  is a constant independent 

of a and b. 
15. Given that:  

Differentiating with respect to , we have 

  

  

Differentiating again, we have 

 

 

( )1
xy
x

= -
+

( )
 

1
xy
x

=-
+

( ) ( ) ( )

( )
( )
( ) ( )2 2 2

1 1 1 1
1 1 1

d dx x x x x xdy dx dx
dx x x x

+ - + + -
= - = - = -

+ + +

( )2
1

1
dy
dx x

= -
+

3
2 2

2

2

1 dy
dx

d y
dx

é ùæ ö+ê úç ÷
è øê úë û

2 2 2( ) ( )x a y b c- + - =

x

( ) ( )2 2 2( ) ( )  2 2 0d d d dyx a y b c x a y b
dx dx dx dx

- + - = Þ - + - =

dy x a
dx y b

-
Þ = -

-

( ) ( ) ( ) ( ) ( ) ( )2

2 2 2

1

( ) ( )

d d dyy b x a x a y b y b x ad y dx dx dx
dx y b y b

- - - - - - - -
= - = -

- -

( ) ( )2 2 2 2

2 2 3 3

1
( ) ( )

( ) ( ) ( )

x ay b x a
y bd y y b x a c

dx y b y b y b

æ ö-
- - - -ç ÷- - + -è øÞ = - = - = -

- - -
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Putting the values in , we have 

 

 

, which is a constant independent of  and . 

 

16. If cos y = x cos (a + y), with cos a ≠ ± 1, prove that  

16. Given, cos y = x cos (a + y) 
Differentiating both sides with respect to x 

  

⇒  

⇒  

⇒             ………………………..(I) 

Since, cos y = x cos (a + y) ⇒ x = cos y/cos (a + y)  
Substituting the value of x in (I) 

  

⇒  

3
2 2

2

2

1 dy
dx

d y
dx

é ùæ ö+ê úç ÷
è øê úë û

3
32 2 2 2

2

2 2

3 3

( )1 1
( )

( ) ( )

x a x a
y b y b
c c
y b y b

é ùæ ö- é ù-ê + - ú +ç ÷ ê ú-ê úè ø -ë û ë û=
- -

- -
3 3

2 2 22 2

2 2

2 2

3 3

( ) ( )
( ) ( )

( ) ( )

y b x a c
y b y b
c c
y b y b

é ù é ù- + -
ê ú ê ú- -ë û ë û= =

- -
- -

3

33

2 2

3

c
c( )

c c
( )

y b c

y b

-= = - = -
-

-

a b

2cos ( )
sin

dy a y
dx a

+
=

[ ] ( )cos cosd dy x a y
dy dx

= é + ùë û

( ) ( ) ( )sin cos cosdy d dy a y x x a y
dx dx dx

- = + ´ + ´ é + ùë û

( ) ( )sin cos sindy dyy a y x a y
dx dx

- = + + é- + ùë û

( ) ( )sin sin cos  dyx a y y a y
dx

é + - ù = +ë û

( ) ( ) ( )cos sin sin cos  
cos

y dya y y a y
a y dx

é ù
´ + - = +ê ú

+ê úë û

( ) ( ) ( ) ( )cos sin sin cos cos cosdyy a y y a y a y a y
dx

é ´ + - ´ + ù = + ´ +ë û
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⇒  

⇒  

⇒   

Hence, proved 
 

17. If x = a (cos t + t sin t) and y = a (sin t – t cos t), find  

17. Here,  
Therefore, 

 and  

  

  

  

 
18. If f (x) = |x|3, show that f″(x) exists for all real x and find it. 

18.   

When, x ≥ 0, 
f(x) = |x|3 = x3 
So, f’(x) = 3x2 
And f’’(x) = d(f’(x))/dx = 6x 
∴ f’’(x) = 6x 
When x < 0, 
f(x) = |x|3 = (-x)3 = -x3 

f’(x) = -3x2 
f’’(x) = -6x 

∴   

 

( ) ( )2sin dya y y cos a y
dx

+ - = +

( )2sin dya cos a y
dx

´ = +

( )2

sin
cos a ydy

dx a
+

=

2

2
d y
dx

( ) ( )cos tsin , sin tcosx a t t y a t t= + = -

( )sin cos sin cosdx a t t t t at t
dt
= é- + + ù =ë û

( )( )cos sin cos sindy a t t t t at t
dt

é ù= - - + =ë û

sin tan
cos

dy
dy at tdt tdxdx at t

dt

= = =

2 3
2 2

2
1 secsec sec
cos

d y dt tt t
dx at t atdx

Þ = × = × =

,   0
 

,   0
x if x

x
x if x

³ì
= í- <î

( )
6 ,  0

''
6 ,  0
x x

f x
x x

³ì
= í- <î
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19. Using mathematical induction prove that  for all positive integers n. 

19. Let,  

Putting , we have LHS  and RHS  

Hence,  is true for . 

Let,  is true. 

To prove:  is also true. 

LHS  

  

Hence,  is true for . 

Therefore, by the principle of Mathematical Induction  is true for all natural 
numbers . 

 
20. Using the fact that sin (A + B) = sin A cos B + cos A sin B and the differentiation, obtain 

the sum formula for cosines. 
20. sin (A + B) = sin A cos B + cos A sin B 

Differentiating with respect to x, we get 

  

⇒

 

⇒

 

⇒  

∴ cos (A + B) = cos A cos B – sin A sin B 
 

21. Does there exist a function which is continuous everywhere but not differentiable at 
exactly two points? Justify your answer. 

21. Function  is continuous for all real points but not differentiable at two 
points (x = 1 and x = 3) 

1( )n nd x nx
dx

-=

( ) ( ) 1: n ndP n x nx
dx

-=

1n = ( )1 1d x
dx

= = 1 1 01 1x x-= = =

( )P n 1n =

( ) ( ) 1: k kdP k x kx
dx

-=

( ) ( ) ( )11 : 1k kdP k x k x
dx

++ = +

( ) ( ) ( )1k k k kd d d dx x x x x x x
dx dx dx dx

+= = × = +

( )11 1k k kx x kx k x RHS-= × + × = + =

( )P n 1n k= +

( )P n
n

( ) ( ) ( )sin sin cos cos sind d dA B A B A B
dx dx dx
é + ù = +ë û

( ) ( ) ( ) ( ) ( ) ( )cos cos sin sin cos sin cos cos sind d d d dA B A B B A A B B A A B
dx dx dx dx dx

+ + = + + +

( ) ( )cos cos cos sin  ( sin ) sin ( sin ) cos cosd dA dB dA dBA B A B B A A B B A A B
dx dx dx dx dx

+ + = + - + - +

( )cos (cos cos sin sin )dA dB dA dBA B A B A B
dx dx dx dx
é ù é ù+ ´ + = - ´ +ê ú ê úë û ë û

( ) 1 3f x x x= - + -
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22. If , prove that  

 

22. Let y =  

Differentiation of determinant  is given by  

  

∴

  

  

Since, a, b, c and l, m, n are constants so, their differentiation is zero. 
Also in a determinant if all the elements of row or column turns to be zero then the 
value of determinant is zero. 

∴  

∴  

Hence, proved. 
 

( ) ( ) ( )f x g x h x
l m n
a b c

'( ) '( ) '( )f x g x h x
dy l m n
dx

a b c
=

( ) ( ) ( )f x g x h x
l m n
a b c

e f g
u h i j

k l m
=

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

d d d e f ge f g e f gdx dx dxdu d d dh i j h i j h i j
dx dx dx dx

k l m d d dk l m k l m
dx dx dx

= + +

( )( ) ( )( ) ( )( ) ( ) ( ) ( )

( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )

d d d f x g x h xf x g x h x f x g x h xdx dx dxdy d d dl m n l m n l m n
dx dx dx dx

a b c d d da b c a b c
dx dx dx

= + +

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
0 0 0

0 0 0

f x g x h x f x g x h x f x g x h x
dy l m n l m n
dx

a b c a b c
+

¢ ¢

+

¢

=

( ) ( ) ( ) ( ) ( ) ( )
0 0 0 0    0

0 0 0

f x g x h x f x g x h x
and l m n

a b c
= =

( ) ( ) ( )f x g x h x
dy l m n
dx

a b c

¢

=

¢ ¢
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23. If,  – 1 ≤ x ≤ 1, show that  

23. Given that: , therefore, 
Differentiating with respect to , we have 

ð  

ð  

Squaring both the sides, we have 

  

Differentiating again with respect to , we have 

  

ð   

ð  

ð  

ð  

 

 

1 a cos xy e
-

=
2

2 2
2(1 ) 0d y dyx x a y

dxdx
- - - =

1acos xy e
-

=

x
1 1acos acos 1acosx xdy d de e x

dx dx dx
- - -= =

1acos
2 2

1

1 1
xdy aye a

dx x x

- -
Þ = × = -

- -

( )
2 22 2

2 2 2
2  1

1
dy a y dyx a y
dx dxx

æ ö æ ö= Þ - =ç ÷ ç ÷-è ø è ø
x

( ) ( )
22

2 2 2
21 2 1 2dy d y dy d dyx x a y

dx dx dx dxdx
æ ö- × × + - =ç ÷
è ø

( ) ( )
2

2 2
22 1 2 2dy d y dy dyx x a y

dx dx dxdx
é ù

Þ - + - =ê ú
ë û

( )
2

2 2
22 1 2dy d y dy dyx x a y

dx dx dxdx
é ù

Þ - - =ê ú
ë û

( )
2

2 2
21 d y dyx x a y

dxdx
Þ - - =

( )
2

2 2
21 0d y dyx x a y

dxdx
Þ - - - =


